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2. ACCIDENT DESCRIPTION

4 description of the well geometry Jjust prior te the accident is
shown in Figure 1. Information used in this description was obtained
from an MMS Accident Report received by Darrell Griffin dated
?-14-84. The sequence of emergency well control operations began at
approximately 5:00 &AM on 9-14-84 while drilling at 93535-ft _RKB when
the well began to flow. The mud density in the borehole at that time
had & density of 12.5 lbr/gal, a plastic wviscosity of 22 cp, and a
yield point of 8 1b/100 ¥t2. Because of the problem of low fracture
resistance when drilling in deep water, a rather extensive casing
program was being followed. A second intermediate string of casing
has been set at 8588-ft RKB. The casing seat had been tested to a
pressure equivalent to a 15.5 1b/gal mud. The upper annular blowout
preventer was closed after the flow was detected and‘shut—in pressures
of 200 psig and 1000 psig were recorded on the drill pipe and choke

line respectively. The initial pit gain was reported to be 30 bbl.

The equivalent mud density at the casing seat at the time the
blowout preventer was closed can be computed from the shut-in well
conditions. The theoretical value calculated is 14.8 lb/gal. This
value is based on an estimated true vertical depth at the casing seat
of 8240-ft. Note that the theoretical value is 0.7 1b/gal less than

that required to cause formation fracture at the casing seat.

Kick Pump-QOut Phase

The shut-in drill pipe pressure of 200 psig indicated that the mud

weight must be increased from 12.5 1Ib/gal to a little over 12.9
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1b/gal to balance formation pressure. The mud density was increased
to 13.1 1b/gal and well control operations were initiated at about
4:00 AM with returns taken from the wellhead to the surface through
subsea flowline No. 2 (See Fig. 1). A pump speed of 40 spm provided a
kill speed of about 4.7 bbl/min during the well control operation.

The initial circufating drill pipe pressure was about 1000 psig.

At about 7:15 @AM, after pumping 3350 bbl of kill mud, a flowline
became cut-cut and circulation was stopped while a clamp patch was
installed to stop the leak. Circulation was then resumed at 30 spm
(3.5 bbi/min) with a circulating drill-pipe pressure of 400 psiq.
The choke pressure peaked at about 3100 psig when gas reached the
surface. After pumping approximately 480 bbl of mud, circulation had
to be stopped temporarily in order to mix mud. Mud was being lost to
the well, indicating formation fracture had occurred. A pit level

record is shown in Fig. 2.

At about 11:00 AM, after pumping 740 bbl of mud, the Kick pump-out
was felt to be complete and the pump was again stopped. The shut-in
drill-pipe pressure and casing pressure was observed to be zero.
However, when the choke was opened to check for flow, a minor flow
wae still observed. Such a flow would be expected due to the
expansion of trapped gas in the BOP stack as pressure is reduced.
The reduction in pressure occurs due to the removal of choke line
frictional pressure loss when circulation is stoppéd. Circulation of
the well was resumed and preparations were began for the next phase of

the well control operations.
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A computer simulation was made in order to obtain a better
understanding of the subsurface well conditions existing during the
time period when the Kick was being circulated +rom the well,.
The results of the simulation is shown in Appendix A. The results
indicate that the initial pit gain reported is not consistant with
the shut-in drill-pipe and choke pressures reported. A much larger
Kick (80-83 bbl) initial gain) is necessary to explain the 800 psig
difference between the <hut-in choke pressure and drill-pipe
pressure, The simulation also indicates that it should have been
possible to pump-out the Kick without exceeding the shoe test
pressure if¥ special well control procedures for deep-water well
conditions were followed. However, 1if conventional well control
procedures were followed, the high frictional pressure drop 1in the
subsea choKe line (approximately 400 psig) would have likely resulted
in formation fracture. It is not kKnown if special procedures
designed to negate the effect of frictional pressure drop in the
subsea choke line were attempted. However, the Peportea initial
circulating drill-pipe pressure of 1600 psig suggestes that

conventional well control procedures were followed.

The results of the computer simulation predict that for perfect
choke operation, a peak choke pressure of about 2400 psig would have
been observed. Following conventional well control procedures rather
than special procedures for déep—water drilling conditions would
increase this peak value <{rom 2400 to 2300 psig, which is still 300

peig less than the 3100 psig observed. This difference is probably



due to (1) choke operator error and (2) the effect of gas coming out
of solution from the mud. The computer simulation does not take into
account either of these possibilities. The peak pressure also
occurred later than predicted in the computer simulation. This is

due to the loss of mud to a fractured formation.

Shown in Fig. 3 are schematics illustrating the subsurface well
conditions determined by computer simulation at various times in the
kKick pump-out phase of the well control operations. This figure
illustrates how gas was trapped in the blowout preventer stack at the

seatloor at the end of this phase of the well control operation.

Calculation of Trapped Gas Volume

The accident report indicates that the gas Kick was circulated out
of the well with (1) the upper annular preventer closed and (2
returns from the seafloor to the drilling vessel taken from subsea
flowline No. 2. This flowline reportedly communicates with the well
at an elevation just below the lower pipe rams as shown in Fig. 4.
Thus, gas would be trapped from below the sealing elements in the

21.25~in, boreAUpper annular preventer, downward through an 18.75-in.
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TABLE 1 - Calculation of Trapped Gas Volume

Description 0. D. I. D. Length Trapped Gas WYolume
(in.) (inJ (in.) (in.3 (gab) (bb1)
Closed Upper Annular 21.25 5.0 42 14,071 60.9 1.45
Collet & Adapter 18.75 5.0 57 14,619  63.3 1.5%
Open lLower Annular 21.25 3.0 &4 21,441 92.8 2.21
Subtotal 50,131 217.0 5.17
Ram Yolume
To Top Flowline Port 18.75 5.0 31 7,951 34.4 0.82
To Middle Flowline Port 18.75 5.0 73 18,723 81.1 1.93
To Bottom Flowine Port 18.75 5.0 164 42,576 184.3 4.39
To Top of Ram 3 18.795 3.0 113 28,982 125.3 2.99
TOTAL TRAPPED GAS
To Top Flowline Port 58,082 251.4 5.%99
To Middle Flowline Port 48,834 298.1 7.10
To Bottom Flowing Port 92,707 401.3 9.546
To Top of Ram 3 79,113 342.5 8.148
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collet connector assembly, through a 21.25-in. bore lower annular
preventer, and through two 18.75-in. bore double ram preventers.
Drawings of this Cameron BOP stack indicates the dimensions shown in

Fig. 3 and trapped gas volumes shown in Table 1.

At the time of the completion of the pump-out phase of the well
control operations, %.58 bbl of gas was trapped in the BOP stack.
The pressure of this gas was about 1300 psia, which is the
hydrostatic head of 13.1 Ib/gal mud at a depth of 1525 ft., plus the
choke line friction at 30 spm. This high pressure gas is capable of

expanding to a volume of about 4,730 3CF at atmospheric pressure.

Removal of Trapped Gas

In order to remove the high pressure gas trapped in the BOP stack,
the cementing unit was lined up to pump seawater down subsea flowline
No. 1. Ten barrels of seawater was pumped down this line while
continuing to circulate mud down the drill-pipe using the rig mud
pump, with returns being taken from the wellhead to the surface choke
manifold through subsea flowline No.2. The cementing unit was
operated at a slow rate of about 30 spm, with only about 400 psi pump

pressure. After displacing 10 bbl of seawater, which is a little

more than needed to completely fill subsea flowline No.! with 8.5

1b/gal seawater, both the cementing pump and the rig mud pump were
stopped. The No. 3 pipe rams were then closed and a trapped gas
section of 8.14 bbl was isolated between the upper annular and the

Na. 3 rams.
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After closing the No. 3 pipe rams, subsea flowline was opened at
the surface. However, the accident sequence at this point is not
clear from the information available. One account of the accident
sequence indicates that the pressure on subsea flowline  No. 1 was
allowed to bleed about 14 bbl of seawater and mud before opening the
upper annular preventer. Another account of the accident sequence
indicates that the upper annular preventer was opened soon after
opening subsea flowline No.1, and that the preventer was open while
the 14 bbl of seawater and mud were recovered. Both possibilities

are discussed below.

I¥ the annular preventer remained c]osed while subsea flowline No.
1 was vented, the pressure on the trapped gas was initially reduced
from 1300 psia to 490 psia. This pressure reduction would permit the
gas to expand into subsea flowline No. 1. The theoretical amount of
initial expansion would be from 8.14 bbl to 15.40 bbl. This would
push some cseawater out of flowline No. 1 back to the vent at the
surface. Loss of water from flowline No. 1 further reduces the
hydraostatic pressure  on the trapped gas, causing additional
expansion. For example, if the gas expands by ?7.23 bbl (from 8.14 to
15.40), the vertical section of subse# flowline No. 1 should contain
7.23 bbl of gas out of a total capacity of 8.38 bbil. This would
féduce the hydrostatic pressure to about 100 psia which would in
turn cause the gas volume to expand to a total volume of 104 bbl. The
limiting factor of this process is the amount of seawater which could
be gas lifted out of subsea flowline No. 1 before gas breaks through

to the surface and is released. The 1iquid holdup or water fraction
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in the flowline would be the only significant contributor to the
hydrostatic pressure on the trapped gas. If all the liquid could be
removed, the pressure of the trapped gas could be reduced to almost

atmospheric -pressure. (See Fig. §8.)

The accident report indicates that about 10 bbl of seawater and 4
bbl of mud were recovered from flowline No. I during the venting
operation. This is more than would be expected, but considering the
accuracy of the field measurement, it is not too surprising. Also,
since the annular preventer is not designed to hold pressure above
with no pressure below, it is possible that some mud leaked from the

marine riser to the BOP stack, and up subsea flowline No. 1. No

mention was made as to how much gas was vented, or if the vent line
pressure was allowed to bleed to zero at the surface. blf this was
done without the BOP leaking, the amount of gas remaining in the BOP
stack should have been reduced to a much safer level, perhaps to as

lTittle as 300 scf.

If the wupper annular preventer was opened soon after opening
subsea flowline No. 1, it would have allowed mud under a hydrostatic
pressure of about 1000 psia in the riser to flow downward into the
blowout preventer stack. Many drilling personnel believe that the
downward f]o@ of mud can sweep the gas downward and out of the BOP
stack through the subsea flowline. Use of this procedure would
better explain the recovery of 14 bbl of seawater and mud from subsea

flowline No. 1.

It is not at all clear that the downward flow of mud through the
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BOP stack could reach a great enough wvelocity to carry the gas
downward. Since gas has a much lower density than mud, it tends to
slip upward through the mud. The downward mud velocity must be
greater than the gas slip velocity for this procedure to be
successful. Unfortunately, this exact situation has not been studied
experimentally and 1limits of conditions under which the procedure
could succeed cannot be predicted. However, Dr. Bourgoyne believes
that it is likely that relatively large gas bubbles with high slip
velocities would result when an annular preventer above trapped gas
is opened. I this is true, most of the gas would have escaped

upward into the riser while the mud flowed downward (Fig. 7).

Circulation of Marine Riser

After recovery of 14 bbl of seawater and mud from subsea flowline
No. 1, the néxt phase of the well control operation was to circulate
Kill mud into the marine riser. This was accomplished in the
conventional manner by pumping 13.1 1b/gal mud down subsea flowline
No. 1, up through the upper part of the BOP stack, and into the
bottom of the marine riser. Returns from the top of the marine riser
were taken from the normal atmospheric pressure flowline to the <chale
shaker. In this phase of the operation the remaining gas in the

system would be circulated to the surface.

The exact amount of gas released to the marine riser cannot be
determined from the available information. It could have been as

little as a fraction of a barrel to as much asIB.lé bbl. However, if
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ram No. 3 did not leak, it could not have been any greater than 8.1é
bbl at about 1300 psia. Assuming the worst case, the 8.16 bbl of gas
at 1300 psia would have expanded to about 10.é6 bbl upon entering the

bottom of the marine riser at 1000 psia pressure.

The flowline arrangement at the top of the marine riser is shown
in Fig. 8. @& diverter head at the top of the marine riser prevents
hydrocarbons from venting through the rig floor. Three possible flow
paths were possible from the riser below the diverter head. The
effluent could be diverted overboard on either the port or starboard
side of the drilling vessel, or it could be routed‘through the normal
flowline to return mud through a gumbo box, shale shakers, and into
the active mud tanks, The later arrangement was wused to circulate

Kill mud into the marine riser.

The calculated volume of the marine riser was 555 bbl. After
approximately 455 bbl of mud had been pumped down subsea flowline
No. 1, a severe flow was observed at the qumbo box, and shale shaker
below the rig floor. Flow was so severe that mud was being lost
overboard. Gas from this flow ignited, leading to the ignition of
other flammable material in the rig floor area. The fire caused the

lass of four lives.

The flowline indicator record (Fig. 2) indicates that the period
of severe flow started about 90 minutes after circulation of the
marine riser began, and lasted about 30 minutes. It is not Known how
long after the initial gas flow started before the gas ignited. It

was estimated that the fire lasted 45 minutes. Not all of the fire
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was due to the gas flow. Once the fire started, at least one drum of
f1ammable material, and several hoses containing hydraulic oil caught

fire.

Computer simulations were made in order to obtain a better
understanding of the subsea conditions existing during the time that
kill mud was being circulated in the marine riser. Various amounts
of trapped gas'voiumes were assumed to exist in the marine riser, up

ta a maximum of 10.é6 bbl.

The results of the computer simulations indicate that at least 5 bbl
of trapped gas must have entered the bottom of the marine riser to
explain the violent flow and loss of mud at the surface. This wvolume
of trapped gas would result in a peak mud flow rate at the qumbo box
and shaker areas of about 20-25 bbl/minf The best match of the pit
level and flowline indicator record (Fig. 2) was obtained by assuming

that 10.4 bbl of trapped gas entered the bottom of the marine riser.

Computer simulation results for an initial gas volume of 10.é bbl
are given in Appendix B. These computed results predict a violent
flow (20-30 bbl/min) occurring about 90 minutes after circulation was
started. The predicted peak pit gain was about 130 bbl, which was
somewhat less than the 175 bbl peak gain indicated in the pit volume
record (Fig; 2). Howewver, the " computed peak pit gain is quite
sensitive to the two phase flow pattern and pressure gradient
existing in the upper part of the riser and diverter system. These

parameters cannot yet be accurately predicted. This is one of the
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areas currently wunder study in the MMS research program. In
addition, the accuracy of the pit level record of Fig. 2 is not
Known. The general agreement between the computed behavior and the
accident report appeared to be close enough to verify that the
accident was probably caused by gas originally trapped in the BOP

stack and then released to the marine riser.
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3. ALTERNATIVE PROCEDURES USING EXISTING EQUIPMENT

It is likely that the accident occurred because the rig crew was
not expecting the violent release of gas from the marine riser at the
surface and had not prepared for this situation. Furthermore, it is
likely that the crew believed that the procedure followed for the
removal of trapped gas from the BOP stack was successful and that any
gas remaining would be small in volume and could be easily handled as
they had done previously on wells drilled in more shallow water
depths. The hazard was greatly increased by the increased pressure
at the BOP stack caused by the deeper water. Problems of this type
and magnitude have probably been experienced before on a few rigs,

but without ignition of the gas.

If the hazard had been fully recognized, several steps could have
been taken to greatly reduce the risk using existing rig equipment.

These steps can be broken into the fallowing three categories:

1. Steps to more sately handle the release of gas at the surface.
2. Steps to reduce the maximum gas flow rate at the surface.
3. Steps to reduce the wvolume of trapped gas released to the

riser.

All of these areas are important, but the first area is the most
important. As will be discussed later, there are many drilling
situvations which can lead to gas entering the marine riser and it
will not be feasible to develop a fail-safe method for preventing all

of these situations.
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9.1 Surface Gas Handling

As soon as it is recognized that significant volumes of gas is in
the marine riser, steps can be taken to route the +flowstream through
an appropriate gas handling facility. It should be possible to
recognize that gas is in the marine riser from the observed pit gain
prior to gas reaching the surface. For example, the computer
simulations of Appendix B predicted a 20 bbi gain when the top of the
gas was at 850 ft, and about 230 minutes before gas reached the

surface. At this time, steps could have been taken:

1. To insure the diveter head was closed.
2. To route the mud through a mud gas separator prior to releasing

the mud at the shale shaker.

It is not clear if a flowline to a mud gas separator was available
on the Zapata Lexington. However, such an arrangement is sometimes

used and is highly desirable.

In the event that flow could not be routed to a mud gas separator,
it could be diverted overboard. ‘The purpose of a diverter system is

to divert safely away from personnel and equipment any cignificant
| \

“hydrocarbon flow which cannot be shut-in or controllied.

In the case of the accident on the Zapata Lexington, there was 2
reluctance to use the diveter because of a fear of collapsing the

marine riser. However, riser collapse would not be possible with
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the BOP closed. I1f the crew feared the BOP had failed, then
circulation could have been stopped and additional preventers could

have been closed to insure that riser collapse would not occur.

Care must alsc be excerised to remove all sources of ignition,
espically when handling gas. Ignition of hydrocarbon often occurs
due to careless practices such as cutting, welding, or smoking in

hazardous ares.

3.2 Reduction of Gas Flow Rate

The more rapidly gas is produced, the greater will be the hazard
of exceeding the capacity of the available gas handling equipment.
1§ a significant pit gain is observed when circulating the riser,
several steps could be taken to reduce the gas flow rate from the
marine riser. Steps which could be taken using commonly available

equipment includes:

1. Reducing the rate at which mud is pumped into the bottom of the
marine riser. In some cases the operator lets the gas rise
without pumping.

2. Spreading the gas out in the marine riser by pumping mud down
the booster line. |

3. Spreading the gas out in the marine riser by closing all
available preventers for the given pipe size and then opening

them one at a time starting at the top of the BOP stack.
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3.3 Reduction of Trapped Gas Volume

The larger the volume of gas trapped in the BOP stack, the greater
will be the hazard of exceeding the capacity of the available gas
handliing equipmént. A reduction in the trapped gas wolume is best
accomplished by closing a preventer just above the side outlet which
will be used to return mud to the surface via one of the subsea
flowlines. In the past, some companies have required that the drill
string be hung-off on a ram just above the side outlet being wused.
However, this safety measure has not been universally accepted
because of the risk of sticking the drill string during the.well
control operations and being faced with a costly fishing job aftér
control of the well 1is restored. Many operators prefer to use the
upper annular preventer whenever weather conditions make it possible

s0 that the risk of stuck pipe is minimized.

A second method for minimizing trapped gas using available
equipment ic to (1) displace a light liduid such as seawater down oné
of the subsea flowlines, (20 isolate the gas between two closed
preventers, and then (3) releasing the prescure through the subsea
flowline. Some accounts of the Zapata Lexington accident indicate

that this procedure was used. However, it is difficult to explain

the available data if this procedure was correctly applied.

A third method of minimizing trapped gas volume wusing available
equipment is to (1) displace a light fluid such as seawater down one
of the subsea flowlines, (2) close a lower set of rams, and then (3)

open the annular preventer and attempt to u-tube the gas downward out
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of the stack through the subsea flowline. It is believed that this
method was attempted prior to the Zapata Lexington accident. As
discussed previously, the range of conditions for which this

technique will be successful is not Known.

A fourth method of minimizing trapped gas volume using available
equipment is to (1) 1isolate the gas between two closed preventers,
and (2) remove a portion of the trapped gas by circulating down one
cubsea flowline to a lowermost BOP stack connection and out an
uppermost connection to the surface through the second subsea
flowline. This method usually permits only a small portion of the
trapped gas to be removed if the well was circulated out using the

upper annular preventer.

3.4 MMS Survey of Field Practice

A recent survey was conducted by MMS of all rigs operating in
greater than 500 ft of water. For each rig, the procedure for
handling trapped gas in a subsea BOP stack was obtained from a lease
operator representative, There were 24 rigs operating in water
depths ranging from 503 ft to 2191 ft at the time of the survey.
Twelve different operating companies were involved. The results of

this survey are given in Appendix C.

The survey results are summarized in Table 2. The use of a gumbo
box upstream of the shale shaker was not reported for any of the rigs
in the survey. All of the rigs were reported to have risers that

were rated for collapse to water depths greater than the operating
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TABLE 2 - Summary of MMS Survey Results

Operator No. Hater Gumbo Riser Basic Procedure of
Rigs Depth Range Box Collapse Handling Trapped Gas
Pressure
€39) (psig@

1 Amerada Hess 1 1004 No 1313 Use diverter
2 Amoco 2 §73-1015 No 1041 Rig { - Hahg—o+f to minimize volume

No 1550 Rig 2 - U-tube gas; then use diverter
3 Conoco i - 1480 No 800 U-tube gas
4 Diamond Shamrock 1 1409 No 714 Hang-off to minimize volume

Use diverter if gas in riser
Let gas rise without pumping

9 Exxon 2 1375-1734 No 1748 Rig 1 - Mud gas separator/diverter

No 894 Rig 2 - U-tube gas/diverter
§ Marathon 2 757-1295 ? 548 Rig 1- Mud gas separator/diverter

No 1300 Rig 2 - Hang-off to minimize volume
7 Mobil 2 750-1141 No 46871333 Rig | - U-tube gas

No 1342 Rig 2 - U-tube gas
8 Odeco 1 1250 No 568/1384 Hang-off to minimize volume
9 Placid 3 1504-2440 No 772/2191 Hang-off to minimize volume
10 Shetl 2 1445-1580 No ? Rig 1 - Use diverter

No 2148 Rig 2 - Use diverter/let gas rise without pumping
11 Sohio 3 930-1277 No 456 Pump down Kill line and up choke line
12 Texaco 2 503-508 No Y630 U-tube gas
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water depths.

The procedure proposed for handling gas trapped in the BOP stack
varied considerably. The technique of trying to u-tube the gas out
of the stack appeared to he quite common. However, the mﬁjority of
the rigs appeared to be under orders to hang-off the drill pipe and
thus minimize the trapped gas volume. A number of rigs were under
orders to watch for gas expansion, and to put the flow through a
separator if possible, or through the diverter if the available
separator capacity was insufficient. Some operators suggested that
after opening the annular preventer, one should let the gas migrate
to the surface without pumping to minimize the gas flow rates

involved, and to minimize the loss of mud when using a diverter,
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4. ALTERNATIVE EQUIPMENT DESIGNS

In the previous section of this report, alternative techniques for
handliing trapped gas in a subsea BOP stack which required only
existing equipment were discussed. In this section, the use of
additional technidues which could be applied after making appropriate

equipment modifications will be presented.

The best way for handling the specific probiem under review is to
eliminate the possiblity of trapping significant wvolumes of gas in
the BOP stack during well control operations. Dril{ing economics
often favor the use of the wupper annular BOP in these operations,
The wupper annular can be pulled and repaired without pulling the
entire stack, so wear on this unit due to use is more acceptable. In
addition, the use of an annular preventer allows pipe movement during
the well control operations and thus reduces the risk of sticking the
drill pipe in the borehole. This suggests that provisions should be
made for a side outlet to one of the subsea tlowlines built into the
upper annular preventer. A  schematic showing a side outlet
arrangement which would eliminate the collection of gas in the BOP

stack is shown in Fig. 9.

Additional equipment design changes would also be desirable to
increase the capability of safely handling gas which has entered the
marine riser in situations other than well control operations. Areas

which show promise for potential improvements include:



b) Proposed Arrangement

FIGURE 9. PROPOSED ADDITION OF SIDE PORT OUTLET

a) Convention Arrangement

TO ANNULAR PREVENTER
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(1) Reviewing the sizing requirements of the mud gas separator
equipment.

(2) The installation of & low pressure choke in the flow path
leading to the mud gas separator.

(3) Designing a flowline degasser specifically for handling gas
from a marine riser.

(4) The installation ‘of a “bubble chopping” device on the marine
riser for dispersing the gas in a larger volume of mud.

(3) Installation of an inert gas system for:
(a) Rendering diverted mixtures inflammable.
(b) Displacing a subsea flowline to removg‘ hydrostatic

pressure on trapped gas.

A1l of these areas require considerable further study before a
definitive recommendation could be made. In some cases considerable
re-design work of existing systems would be necessary to add the

additional desired feature. Also, the potential benefits must be

- carefully weighed against the increased complexity of the operation.

Many of these areas are currently under investigation in the MMS/LSU

research project.
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S. IDENTIFICATION OF SIMILAR HAZARDS

The circumstances leading to the accident on the Zapata Lexington
are believed to be due to the release of trapped gas to the marine
riser during well control operations. Howewver, several other
situations can be recognized which could also lead to gas entering
the marine riser. Once gas has entered the marine riseh, it must be
handled at the surface and situations similtar to the one at the time

of the accident could occur.

The difficulty of detecting a leaking BOP sealing element in a
subsea stack has been often addressed. If the blowout preventer
leaks during well control operations, a considerable volume of gas
can enter the marine riser. The diverter system is generally used to
safety handle this possibility. Most operators routinely close the

diverter head and open a diverter line when circulating out a Kick.

fAs the search for hydrocarbons is extended to deeper water depths,
it becomes more and more difficult to detect a gas Kick before it
reaches the seafloor. Many operators have begun to develop
contingency plans for Kicks in which significant volumes of gas are
already in the marine riser when the blowout preventers are initially
closed. Again, most current plans center around the use of the
diverter. Hdwever, to prevent a severe loss of mud "from the marine

riser to the ocean, other possibilities should be explored.

Gas cut mud is a common occurrence in drilling operations. Gas

cut mud can be due to gas that was in the rock destroyed by the bit
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or it can be due to gas seeping into the borehole from a low
permeability formation. Gas <ceepage is also associated with
reductions in bottom hole pressure due - to vertical pipe movements.
Gas cut mud from gas seepage and pipe movement can be particularly
troublesome after a trip to change the bit. This gas is generally
called trip gas. Since gas cut mud is circulated to the surface
through the marine riser, there 1is also the potential for - an
accidental fire. The use of a forced ventilation system is generally
sufficient to safely handle gas cut mud. However, a flowline
degasser used in conjunction with the diverter head maybe desirable

for a severe gas cut mud situation.
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6. CONCLUSIONS AND RECOMMENDATIONS

As a result of this accident review, the following conclusions are

made:

1.

The accident occurring on the Zapata Lexington was caused by gas
trapped in the subsea BOP stack during routine well control
operations, which was later released to the marine riser.

Approximately 5 to 10 bbl of gas would have had to be released
to the marine riser to reasonably explain the observed

conditions at the time of the accident.

. The U-tube method attempted to remove the gas trapped in the

BOP stack did not succeed.

The U-tube procedure followed for removing the trapped gas from
the BOP stack is widely used in current practice.

I+ the severity of the situation had been recognized soon
enough, alternative procedures could have been used with
existing equipment to greatly reduce the hazard.

Equipment modifications are desirable to greatly reduce the
volume of gas trapped when pumping out a gas KicK wusing the

upper annular preventer.

The accident underscored the need for the research on the design

and use of diverter systems which 1is currently underway at LSU. It

is recommended that the scope of the research be expanded to permit

an experimentally study of the U-tube method of removing trapped gas
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(: from a BOP stack. The focus of this research would be to define the
conditions for which this method would succeed as Wwell ac the

conditions for which i1t would fail.



Appendix &

Simulation of Kick Pump-QOut Phase

of Well Control Operations
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Simulation of Circulating Kill Mud
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APPENDIX C

MMS Survey of Field Practice
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Operator: AMOCO PRODUCTION CO.

0CS Lease; G 5844

Well No.: 1

Area/Block: Miss. Canyon 400

Water Depth: 1015 ft.
ID of Ki1l line: 3 in.
ID of Choke line: 3 in.
0D of Riser: 20 in.
ID of Riser: 19-3/4 in.
Collapse Pressure of Riser: unk psi

Rated for 2000" before collapse w/20% safety factor

In Terms of Water Depth: unk psi

Size of BOP Stack: 18-3/4 in.

WP of Stack: 10000 (5000 anu) psi

Size of Diverter lines: 10 in.

Rig has Gumbo Box? O Yes
X No
Additives used to break up gumbo
Rating and Type PO on top of
Riser: Regan
PO tested to 400 psi

Rig Name: ALASKAN STAR

Drilling Supt.: Jimmy Reed

Supt. Tel. No.:(504) 586-6007

Procedure for Circulating Gas Out of Stack
After a Kick:

-Kill well, keeping annular closed (2000psi

max); fi11 riser w/ki1l wt; displace choke

line w/SW; V-tube bubble; divert-

Is Procedure In Drilling Manual? X VYes
0 No

1) Extend choke and ki1l lines-show outlets

on location

2) Label rams - pipe, variable, blind/shear

8.57

Y L
- -
—d (W%
—r e
= 2
RISER S
NO UPPER ANNULAR
UBERROMNODRE
( LOWER ANNULAR )
BLIND/SHEAR m
m
~
TRl
VARIABLE
.
. € &-\) ]
T
b g%
54 PIPE gl
%
5" PIPE
)

WELLHEAD




OPERATOR  ,/inoec o

LEASE O0Cs- G $8/2

L/ W S5
| WA/BLOCK__ £ 4)  95Q
ID KILL LINE 37

ID CHOKE LINE 3

14

0D RISER </

~

IDRISER = o "

LY

COLLAPSE PRESSURE OF RISER /5_§22#

s
IN TERMS OF WATER DEPTH: 35770
SIZE OF BOP STACK /& Yy

WORKING PRESSURE OF STACK /& -1
27

SIZE OF DIVERTER LINES /()

DOES RIG HAVE GUMBO BOX (/o

RATING & TYPE PACK OFF ON
P OF RISER /200 fPeagnw KFDH

_ES IT REMAIN IN PLACE DURINC
~ DRILLING OPERATIONS Yes

16 NME_ Glomu e (van! Sea

RILLING SUPT. /R0, 2dsow
7

SUPT. TELE. No. (378) $8¢-J070

[S THE FOLLOWING PROCEDURE IN
THE DRILLING MANUAL /o

’ROCEDURE FOR CIRCULATING GAS
OUT OF STACK AFTER KICK:

Al shot 10 on F:/:z AAms + pipe /,"“'07 a-ﬁp.
i cholle 'pu”(/ 4 obseave well. ‘

sse divesTea +tane Ra'l'mus‘ +o pit, ‘
§p/4c¢ upper )ill frioe & Risee w'itd sill med.

T Auuw)frn “ oLl rq‘p,ms.. . l
m dowwnr cholfe ¥ wy will line Teo dl:/a tce Avy

GaSs velear 1‘;11:.; volume.,
diveale ¥ aunvular ,
tew taTe will mud,

ANIT 17

D

Riser
‘ [(Ppe,q .ﬁ/u,uu/m? )
Lower FAwwular
B},M/Sheem S
]

Una J;v_b/f s

-

57 Ppe Kams

ANTT 3o

-

& (et hend

‘ 5' ”/)/P.e Kams

]




WFiodeavas s Ui .

LEASE OCS - G- 45G/3
WELL  / W /650

A/BLOCK & C -235

’7”

ID KILL LINE 3

r7
ID CHOKE LINE 3

124

0D RISER o0

4

Vd
ID RISER /&

MY

COLLAPSE PRESSURE OF RISER & (0D

IN TERMS OF WATER DEPTH_/ 7 § 5

SIZE OF BOP STACK = /&

WORKING PRESSURE OF STACR /0 m

Ve

SIZE OF DIVERTER LINES &
DOES RIG HAVE GUMBO BoX I/ o

RATING & TYPE PACK OFF ON
TOP OF RISER _S$00% Resacar KFDS

.5 IT REMAIN IN PLACE DURING
DRILLING OPERATIONS Vo s

RIG NAME Pe»umoJ 75

DRILLING SUPT. Mew urgess

SUPT. TELE. No. { 504) 363-Y¢/9p

IS THE FOLLOWING PROCEDURE IN
THE DRILLING MANUAL /),

PROCEDURE FOR CIRCULATING GAS
OUT OF STACK AFTER KICK:
lose [owen pipe Rams. .
wump seAwnten doww xill crowr" choxe live
Ften xill echone hwes pre o'ls,o/n'ced, open
ﬁuouﬂK ¢ allow muwd ) rRrser u-f'u,lve.
cut of will ¢ chowe Jiwes
lf} culnte isen. 4 stack o'1th o ll Wb mud .

ANIT

D

P/sef\’.

/

Lower Awwular

N

L]

13/)i0d /SAeArz

I,

‘ [{Ppe,q .ﬁuug/ﬁﬁ H

URR;Ab,C. ‘

Varrable }

ANTT A

v

——

]

5’”P4F.e f?nm

—

Well hea d

J




T UPERATOR: Cramems Tidwrecid.

D LEASE G- G564

" AREA & BLK. 58 50, wD 740
ID KILL LINE: 3%
ID CHOKE LINE: g« .
OD RISER :20A" X 4 wsT.

ID RISER : jq13/,

/
COLLAPSE PRESSURE OF RISER: ((,0Q wU*
(in terms of water depth)C—;/(, ;5[) Cote oL,

"SIZE OF BOP STACK: /8% -10m
SIZE OF DIVERTOR.LINES: Q"

DOES RIG HAVE GUMBO BOX ? Ne

RATING AND TYPEDP ON TOP
OF RISER : 2 £AaGAM] 8 m

RIG NAME: ZAPATA  NEPTURNE
DRILLING SUPT.l288 __RQEck £ .
SUPT. TELE. NO.-Z2fB-«82-222 9.

Procedure for circulating gas out of stack
after kick; :

DEE - NexXT PAge -

Is procedure in drilling manual, QO, NeT L ET
4 4

RISER

o
= o
— >
— m
—
—
- —
et =
= m
m
”
+
20 /2 w
(A:’ =

upper annular $1
=m

- lower annular p)

Sm 1

=

B

WELLHEAD

| VARI. 27 XS E%’
pf‘\—Q‘-L/L/ '*—'1')
/-/



)

(

10.

1.

12.

13,

14,
15.
16,

17,

KICK PROCEMURES, PRESENT STCCK COXFIGURATIOXS
OCTOBER 8, 1984

Divertor packer will always be fnstalled when drill pipe s in the hola
35 & matter procedure, '
A1l BOP C/X type valves kept closed.

Upper sub-sea C/X valve Yined up to choke manifold.

"Kiek fs indfcated.

Close #2 annular, close divertor, line up over board lines, make sure
flow line to shale shaker is closed, Open upper sub-sea C/K line, cuter
valve first.

Close and hang off on #2 ram,

While waighting up mud. Obsarsa choke line to sea 1f thore {s gas
between #2 ram and #2 annular, If there {5, then gas will migrate up and
you will have flow at the choke manifold, -
Close upper C/K subsea valves,

Kill well thru middle C/X valves,

After well {s static circulate kill-weight mud down the lower most C/K
line with returns up middle C/K lines, sweeping BOP. This will sweep BOP -
and also insure kill-weight mud in both choke and kill lines. -

Check for pressure. Make sure well {s static thru both choke and kil}
1{nes, -

Open uppermost set of C/K outlets, waft 30 minutes, check for flow. This
will indicate {f the #2 ram leaked during the killing of the well.

Open lower C/X va]vns,uclose #3 rams. Have choke manifold lined up so
you can read pressure under #3 ram while circulating out riser,

Open #2 anaular, wait 30 minutes with diverter sti11 1ined up on
overboard lines,

Do not circulate riser while you are waiting this 30 minutes.
Open diverter route to flow-back across shale shaker,

start circulating out riser thru upper C/K valves. After circulating 1/4
the volume of the riser, sStop pumps. observe riser for 5 minutes.

1f flow observed, close diverter and line up overboard lines,




s cap e ,
' T QCT.0B "84 14141 TAPATA MSG CTR WOU 713 226-0832 P.003

= 18, If no flow after waiting five minutes go to next step.
| 19. Resume circulating, Circulate another 1/4 volume of riser, Stop pumps «
wait 5 minutes, If flow, close divarter and line up overboard l{ines,

20. 1f no flow aftar 5 minutes. resume and finish circulation,

21, Close upper C/K line, open middle C/K lina, check for precsure. If no
pressure, .open #2 ram and circulate out 1/2 volume of riser. Check for
flow;, 1f flowing, line up overdboard lines.

22, 1f no flow after S minutes, resume circylating,

23, Check pressure on C/K lines to see if well 1s still static. If well is

24,

static, open #3 rams,

Continue operations.

e e e



Operator: EXXON CORPORATION

0CS Lease: G 6943

Well No.: 1

Area/Block: Miss. Canyon 239

Water Depth: 1734 ft.

ID of Kill line: 3 in.

ID of Choke line: 3 in.

0D of Riser: 18-5/8 in.

ID of Riser: 17-3/8 in.
Collapse Pressure of Riser: unk psi
Rated for 4000*; SF=3; MW=1BTH

In Terms of Water Depth: unk psi

Size of BOP Stack: 16-3/4 in.

WP of Stack: 10000 (5000 anu) psi

Size of Diverter 1ines: 12 in.
w/ /50U series flanges
Rig has Gumbo Box? 0 Yes
X No

Rating and Type PO on top of
Riser: Regan KFD
Diverter tested to 100 psi.

Rig Name: SEDCO 472

Drilling Supt.: Howard Shauberger

Supt. Tel. No.:(504) 561-4732 (N.O.).
(5047 561-3230
Procedure for Circulating Gas Out of Stack
After a Kick:

Shut upper/lower anhuTar; circ mud thru

kill & choke & thru m/g sep first, divert

ovbd next.

Is Procedure In Drilling Manual? 0 Yes
X No

1) Extend choke and kill lines-show outlets
on location
2) Label rams - pipe, variable, blind/shear

KILL LINE

RISER

(_ UPPER ANNULAR

( LOWER ANNULAR

(g
N

CHOKE L1NE

BLIND/SHEAR
B
5" PIPE
No%eMIsTe]
VARIABLE 2-7/8-5"
ST R
5" PIPE
)

WELLHEAD




OPERATOR

Lex ¢ v

LEASE_OCS - G 493 .
WELL __ / Wb_ /375"

_keA/BLOCK __ EW - 438

ID KILL LINE &, 3

(X4
ID CHOKE LINE &.3

'

OD RISER /§ ¥
ID RISER /7 7% -

COLLAPSE PRESSURE OF RISER 5)95/#
7
IN TERMS OF WATER DEPTH X070

SIZE OF BOP STACK /& ¥y

WORKING PRESSURE OF STACK /O 1
SIZE OF DIVERTER LINES /o '
DOES RIG HAVE GUMBO BOX .o

RATING & TYPE PACK OFF ON
TOP OF RISER /4°00% Renqans HFDH

ES IT REMAIN IN PLACE DURINC
" DRILLING OPERATIONS Yes

pACIplC.

JRILLING SUPT. [So b e Glomesy
[4

RIG NAME G /o o

SUPT. TELE. NO. (50Y) S6!-v240

(S THE FOLLOWING PROCEDURE IN
THE DRILLING MANUAL Yo s

?ROCEDURE FOR CIRCULATING GAS
OUT OF STACK AFTER KICK:

se botham F‘f;". wams. Upaw xill live (anoen) To
swAaeo cheile Avd allow, 4"""? pResswne

:Rtlenfc +o suaface. Fit! choke ¢ witl Jinwe
1 seawanten, Close pack oFf o open divesle<

es. Opew mwwwlan + Allow mud agas To
vbe wup choKe sxill hwe, Cimeculate xill

ght mod to wiseR

ANIT T

D

PISE’@

/

( Upper

Lower

e ——

) ﬂuuu_/m?

g

Auvwular

]

B wd /Shena

-
L

ENREN

B

UAm'A\o\e

) ”Pli)Q, Rams

Uariak) e

ANIT a

_e

5" Pipe Kams

T




Operator: MARATHON OIL CO.

OCS Lease: G 5842

Well No.:; 1

Area/Block: Miss. Canyon 366

Water Depth: 757 ft.

ID of Kill line: 3-1/16 in.

ID of Choke 1{pe: 3-1/16 in.

0D of Riser: 21-1/4 in.

ID of Riser: 20 in.

Collapse Pressure of Riser:(13.15psi/ft)psi
Rated for 2900°*.
In Terms of Water Depth: 1286 psi

Size of BOP Stack: 18-3/4 in.

WP of Stack: 10000 (5000 anu) psi

Size of Diverter lines: 10 in.
Air operated; diverts fore and aft
Rig has Gumbo Box? 0 Yes

X No

Rating and Type PO on top of
Riser: Regan KFDH

Rated @ 500 psi

Rig Name: GLOMAR ATLANTIC

Drilling Supt.: Ray Badon

Supt. Tel. No.:(318) 233-8240 8-4 p.m,
(504) 534-7446 X208 after 4pm
Procedure for Circulating Gas Out of Stack
After a Kick:

Close upper annular {(under 2500 psi); pump

bubble between upper 5" and annulars; kill

well; close lower annular and lower pipe rams;

pump thru m/g sep.(preferredjor thru diverter.

Is Procedure In Drilling Manual? 0 VYes
Method being prepared for man. X No

1) Extend choke and kill lines-show outlets

on location
2) Label rams - pipe, variable, blind/shear

-over-

KILL LINE

RISER

( UPPER ANNULAR

(A LOWER ANNULAR

CHOKE LINE

o3

)

BLIND/SHEAR
&
5" UPPER
5" MIDDLE
5" LOWER
oMY
WELLHEAD




Circulating out bubble above the annular;
1, Close the diverter
2. Close the upper 5"
3. Open the upper annular
4, Displace the riser

Must pump bubble out of the riser first thru the diverter; bubble size should
then be reduced.



T e EESA: i

LEASE__ OCS - (- 357017

WELL / w /95 °
~LA/BLOCK & C ~-//70

. 44
ID KILL LINE K4

4
ID CHOKE LINE 3

V{4

OD RISER o/
”
ID RISER /9 .

COLLAPSE PRESSURE OF RISER /3¢p) ¥

. ) rd
IN TERMS OF WATER DEPTH 2900

SIZE OF BOP STACK ' /§ s

WORKING PRESSURE OF STACK /0 o1
‘ 77
SIZE OF DIVERTER LINES /4

DOES RIG HAVE GuMBO Box o

RATING & TYPE PACK OFF ON
TOP OF RISER QU™ L4e—s fldonw KFDS

=S IT REMAIN IN PLACE DURING
DRILLING OPERATIONS /s 5

RIG NAME__Sedeco 702
DRILLING SUPT. ~Jopsy Lee
SUPT. TELE. No. (3/8) 233 -$240

IS THE FOLLOWING PROCEDURE IN
THE DRILLING MANUAL '

?ROCEDURE FOR CIRCULATING GAS
OUT OF STACK AFTER KICK:

\u‘IL wC—H ° &/ ﬂ’ﬁ:ﬂf L= }344;9 "{p As "ch ,uo—f-
7W4p 9As 10 8T Tnck v pisew. )
ccw!late Jowest will lie An~d hu;«/;a,'f‘

Chole Jiwve ., .
wewlate will mud 7%nou,4 Riser ,

JHIT .

L

‘ “PPeR _F]uuu./ﬁﬁ

( Blrad/Shear

‘ Uariab)e

Riser

%

Lower Awwular

)

)

o

a4

ANTT

)

.

Uariable

L]

Ufm;nble

B |

Lell hesd J

e




LEASE_OCS- G 4540
o d w750 ’
A/BLOCK G C -/&

IDKILL LINE__ 3 % + 3%

WELL

4 s/
% v %l

ID CHOKE LINE  same
Fd4
OD RISER o/
7”7 ,
ID RISER s, “
COLLAPSE PRESSURE OF RISER éééfw 4+ /335 #//
-

4 '
IN TERMS OF WATER DEPTH /S0 ¢ 300D

JIZE OF BOP STACK /& P

JORKING PRESSURE OF STACK /0 m

IZE OF DIVERTER LINES /2 */

OES RIG HAVE GUMBO BOX ,{_2 o

ATING & TYPE PACK OFF ON
TOP OF RISER 500 ¥ Fracam
r4

-3 IT REMAIN IN PLACE DURING
i DRILLING OPERATIONS Ye's

IG NAME Oceﬁu ?ouef?

RILLING SUPT. /:-r?ﬂnul( JoLusa«./

UPT. TELE. No. (50Y) 566 - 4092

$ THE FOLLOWING PROCEDURE IN
1! THE DRILLING MANUAL Ve

ROCEDURE FOR CIRCULATING CAS
| OUT OF STACK AFTER KICK:

f Seg AHHCA&A

:% Wall

dNIT '}

0

RIS'?Q

{ Upper Avwular

5

Lower Auwwuwlar }
Blivd [Shear 5

—

‘ P'P" Kam

L

ks
9

ANTT dr

L

{ P’f.C ﬁﬁﬂ’\

P ——

'P:,o'e Kam

We//héad J




v wes @ esk' e

i " \w
. JECTION NUMSER
) M O E P S E ‘WELL CONTROL . 8.2
|
) SUBJECT
» ]
'l | ' ' In g "SUB~SEA WELL CONTROL
T
PURPOSE How to Handle Trapped Gas below Subsea BOP's,
REFERENCE » N/A
RESPONSIBLE Drilling Supervisors
PERSONNEL
PROCEDURE After handling a hydrocarbon kick with a floating rig, there is &
gas bubble trapped in the BOP stack on the sea floor at pressure
equal to the hydrostatic column of the kill mud, The recommended
procedure for reducing the amount of gas and the pressure on the
gas bubble follows:

l. Kill the well with weighted mud in the usual manner.

2. If not already closed, close the uppermost annular RBOP,

3. Close the lowermost Pipe rams which are located below the cho
and kill lines. This is to hold bottom hole pressure
constant while removing gas from the BOP stack and riser.

4. Open and circulate down through the kill line and up the chok
line (uppermost connection) with unweighted gel mud until dee:
and stable., Circulate through the choke manifold and mud
§a6 separator during this operation. :

5. Close kill line valve.

6. Open annular BOP,

7. Bleed choke line through choke manifold and mud gas separator
while filling riser with kil}l weight mud until dead and stabl:

8. Close choke line.

9. Open and bleed kill line while f11ling riser with kil1l weight
mud.

10. Circulate down kill line and out riser with kill weight
mud until stable.

RWMeCrackin/COMcDonald/swh/DEL1967
!
IBSUED CF’(CTIVE MEVYISION ISSVUKD a8y A ~N
£9/19/84 9/19/84 | o TRenme
TYTIYTIY T S manriaL MOEPST PRODUCING
NEW (vee asteriga) 1




v i ki i B P Eﬁi guﬁ fwe o widi o S Kj g ?E o

SECTION NUMSER
- MOEPSI o o
é’ TUBJECY
» »
D Pl I I iN g ' SUB-SEA WELL CONTROL
T
PURPOSE . How to Handle Trapped Gas below Subsea BOP's.
. R
REFERENCE N/A
RESPONSTBLE Drilling Supervisors
PERSONNEL
PROCEDURE {CONTINUED)
11, Close kill line.
12. Open pipe rams,
13, Civculate the hole until stable.
APPROVED: M / é(,m o DATE ‘"7’/;.%7 ¢
Y. DVORACEK ~ DRILLING MANAGER
e "'D A 9
APPROVED: Z. (ol DATE /l°i/ 54
; X. PARSAT - DRILLING ENGINEERING MANAGER
RWMcCrackin/COMcDonald/swh/DEL1967
|
'!67(109/84 EFFECY€;7E19/84 REVISION I33VED BY T’AG( N
(JcomrLere MOEPST PRODUCING
SUPERINOLS ) ramtian
NEW (swe cuterink) 2




N - [T -
Crnilanlioll 2y

LEASE  OCS - G 5805

WELL / wo /7Y

, WCA/BLOCK EW - 9274

4

ID KILL LINE 3

ID CHOKE LINE 3

X4

0D RISER ki

IDRISER Q20

COLLAPSE PRESSURE OF RISER /3¢¥3
IN TERMS OF WATER DEPTH 3000

SIZE OF BOP STACK = /& Yy

JORKING PRESSURE OF STACK /0 M
174

JIZE OF DIVERTER LINES /&

OES RIG HAVE GUMBO BOX WO

;ﬁTING & TYPE PACK OFF ON
" TOP OF RISER 500 7 Fergan

JES IT REMAIN IN PLACE DURING
DRILLING OPERATIONS Yes

1c NAME Ocean Eo deavour

RILLING SUPT. Melsow Buston
IPT. TELE. NO. (504) 6¥49-6493

5 THE FOLLOWING PROCEDURE IN
'THE DRILLING MANUAL _ Ye ¢

R0CEDURE FOR CIRCULATING GAS
'OUT OF STACK AFTER KICK:

See Atached

i

ANIT T

D

ANIT 3

Y

Fiser

/

( K(Ppeoe _iqmuc'z./ﬁk h >
Lower Awwular ;

|

13115d /Shear S
S'NP:,‘?e Kam s ;

—4

Al

L

Chnmiable Kams
5" Pipe Rams
well head



. - I!CYIO;; . NUMSE R
" \ /3 O E P Sﬁ “WELL CONTROL . 8.2
£, :
suUBJECT
u . . '
D rl I l in g "SUB-SEA WELL CONTROL
-1
PURPOSE How to Handle Trapped Gas below Subsea BOP's.
REFERENCE N/A
RESPONSIBLE Drilling Supervisors
PERSONNEL
PROCEDURE After handling a hydrocarbon kick with a floating rig, there is &
gas bubble trapped in the BOP stack on the sea floor at pressure
equal to the hydrostatic column of the kill mud. The recommended
procedure for reducing the amount of gas and the pressure on the
gas bubble follows:

1. Kill the well with weighted mud in the usual manner.

2. If not already closed, close the uppermost annular BOP.

3. Close the lowermost pipe rams which are located below the cho
and kill lines, This is to hold bottom hole pressure
constant while removing gas {rom the BOP stack and riser.

4, Open and circulate down through the kill line and up the chok:
line (uppermost connection) with unweighted gel wud until dea:
and stable. Circulate through the choke manifold and mud
gas separator during this operation.

5. Close kill line valve.

6. Open annular BOP. -

7. Bleed choke line through choke manifold and mud gas separator
while filling riser with kill weight mud until dead and stabl:

8., Close choke line. .

9. Open and bleed kill line while filling riser with kill weight
mud.

10, Circulate down kill line and out riser with kill weight

. mud until stable. '
RWMcCrackin/COMeDonald/swh/DE11967
!
I1ISSVED CEFr ECTYIVE REVISION IS3UKD av PAGK NG
'9/19/84 9/19/81‘ T JcourpLerx ‘
TUrEmIioe: ) panTiaL MOEPSI PRODUCING
NEW {see ostarisk) 1




~e

A P AT

P ','.‘ e o : . . P““? ' i [ i}
ERTRNT IR pi’@ﬁe‘uUi’es gugi
BECTION NUMABER
: MOEPSE . WELL CONTROL 8.2
4’ - . IURJKECTY
" k]
D r |“| N g * SUB-~SEA WELL CONTROL
i
PURPOSE How to Handle Trapped Gas below Subsea BOP's.
REFERENCE N/A
RESPONSIBLE Drilling Supervisors
PERSONNEL
PROCEDURE (COVTINUED)
11. Close kill line.
12. Open pipe rams,
13, Circulate the hole until stable.
APPROVED: /{% / ,ém; cw/z/ DATE "’7/16// 4
Y. DVORACEK -~ DRILLING MANAGER
) i 9
APPROVED: v, (ardlr . DATE /l‘llé?q
K. PARSAI - DRILLING ENGINEERING MANAGER
RWMcCrackin/COMcDonald/swh/DE11967 )
i
l';'»;tlog/gz. JEFFECTQI?ELQ/BQ mREVISION . IBSUED BY PAGR N
) comrLere MOEPST PRODUCING
IUPKAIEOKS CimamviaL
NEW (swe ootorish) z
{
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U iy L UR

LEASE  OCS - G 5879

WELL / W /JAS50
. ..:AJBLOCK GC -1
. 77"
ID KILL LINE 3,152
ID CHOKE LINE 3./85&
44
0D RISER /7 75’
ID RISER /6 P

F R
COLLAPSE PRESSURE OF RISERS é& < /356 ”

IN TERMS OF WATER DEPTH /270 « 3/00 '
| 3

AL

JORKING PRESSURE OF STACK /0 m

{IZE OF DIVERTER LINES /<f

‘OES RIG HAVE GUMBO BOX :12&

ATING & TYPE PACK OFF ON
| TOP OF RISER 5707 % Reagaw REDS
A v

o3 IT REMAIN IN PLACE DURING
DRILLING OPERATIONS Ye s

SIZE OF BOP STACK

(6 NAME PBew Oceav LAawvcen

ULLING SUPT. Hen b Kelly

PT. TELE. NO. { 5D%) $6/-379§

i THE FOLLOWING PROCEDURE IN
THE DRILLING MANUAL Ve s

‘OCEDURE FOR CIRCULATING GAS
OUT OF STACK AFTER KICK:

‘il willed with F./)e RAms s%aur _
culate wil mud +Anou/7/! wll, ckol(e)+.<’:sen,,

'v RAms 4 cinecalrnle .

{4
//5)4 3,; Wall

ANIT T

)

PISE’FC‘.

sa‘:

{ Upper

Lowenr

F}Muu,lm?

b

ﬁ/wuu_ lar

|

l Blid /Shear

I=Ey

v
N
AL

ANIT

D

)

i.' ‘ S/IP//a‘c Ham
5'”/9//7} Fam

g Umﬂr;/o/e,

\ A)e//laéﬁc/ /1




[

LEASE 0CS- G 525

WELL  / wp_ /65 3
_A/BLOCK C - X9
ID KILL LINE 32 e ”

4

ID CHOKE LINE 3 %

OD RISER 20

ID RISER /9

“x

o o E-3
COLLAPSE PRESSURE OF RISER/ -2/9% * % =772

| . ,
IN TERMS OF WATER DEPTH | - 4900 % 7796

’”

SIZE OF BOP STACK  J0

JORKING PRESSURE OF STACK /O »7
7”

3IZE OF DIVERTER LINES /2

Y0ES RIC HAVE GUMBO BOX o

ATING & TYPE PACK OFF ON
. TOP OF RISER_500Y Keagany KFDS

H
&

.-3 IT REMAIN IN PLACE DURING
. DRILLING OPERATIONS Yes

IG NAME  Povrod 73

RILLING SUPT. O/dow Gueidey
4

TPT. TELE. NO. (50Y) $68- 200D E.T. 30Y

% THE FOLLOWING PROCEDURE IN
THE DRILLING MANUAL Ve s

R0CEDURE FOR CIRCULATING GAS
OUT OF STACK AFTER KICK:

SEE Attached

ANIT ©

D

PIS‘E’Q

™

Blivd /Shear

Aﬂl.ﬁb,& fram

=

Ine

4

35 Fams

-

5'” FAams

‘ [{Ppe,q _AM/ULL,HK >§
Lower Awwular >

Well head




WHILE DRILLIMG,

1.

KMin} nis e

FL e
fjwaj 76’/ 73

PLACID OIL COMPANY
BRHI-SULIERSIRLE RIGH

BHUT IN & RIZZR CIRCULATING PROCEDURE

Bhut down pump(e). Plek up kelly above rotary table. € /o3« 74

Close riser spherical.
Pick up to locate tool foint sgainst boccom of riser spherical.

Closa top pipe vams to gllow use of both choke and kill linas.

Record drill pipe and cesing pressures,

Circulate out kick using predetermined procsdures.
After well {s dead, clode bottom pipe rama and open top plpe rems.

Blead off any treppad pressure through .choke line.

Digsplace kill line with water by pumping down kill and
out choke lins.
Close choke valves, leave xill line opsn to return to mud-gae
separator.

Line up pump to £11l up|line and open riser spherical allowing

mBud to u-tube into kill line while kasping riser full with
uud .,

After fluid lsvel stops falling tn riser, close riser apherical
and pump kill wud down ¢hoke line and out X411l 1ltne.

Open riser spherical and displace viger with kill mud.
Be prepared to clowe diverter. Some rige are esquipped with

diverter syscems that allow returns through the mud-gas separator.
-1f 80, close diverter byfore circulating out riser.

WHILE TRIPPINGC:

1.
2.
].
4.
5.

Inetall TIW valve. Cloge TIW valve and riser apherical.
Install kelly. Open TIT valve as instructed.

Pick up to locate tool foint against bottom of riser spherical.
Close top pilpe rams io 4llow use of both choke and ktll lines.

Record drill pipe and cising pressuras.



i R .
[UNRENPRVAIE SN AN P

LEASE O(CS- & 5552
WELL___ 3 Ww_/50%
.. _A/BLOCK GCC -9

. °o”
Ip KILL LINE /

27
ID CHOKE LINE / 7

/"

OD RISER 3/

4

‘ .
ID RISER /2 ~

/70277 LX//
COLLAPSE PRESSURE OF RISER 722% «opo®

IN TERMS OF WATER DEPTH /73¢  89Y§

JIZE OF BOP STACK /8 T

IORKING PRESSURE OF STACK /0 m

4

l ¥z
IZE OF DIVERTER LINES /2R

OES RIG HAVE GUMBO BoX . Uo

PN —

ATING & TYPE PACK OFF ON
_TOP OF RISER Q0U0™ Roagaw KFDS

)oo IT REMAIN IN PLACE DURING
DRILLING OPERATIONS Ye ¢

CNAME Poggod 77

TLLING SUPT. O/dow Guidey
: [

'PT. TELE. WO.{504) $6%-200D o, 30¢

» THE FOLLOWING PROCEDURE IN
THE DRILLING MANUAL Yes

.OCEDURE FOR CIRCULATING GAS
QUT OF STACK AFTER KICK:

218 R
528 ER—6€—29

See Attache d

ANTIT 1

D

Riser

‘ ((FPg,q _ﬁuzuu./f?r?
Lower Awwular }
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/QW 7(0 753

S I SYCRSE R

“i"'““f;;m PLACID OIL COHPANY T ' T

-~ -~ ‘S8RMI-SUBMERSIELE .RIGS
SHUT IN & RISER CIRCULATING PROCEDURE

WHIL® DRILLING: s

. 1. Shut down pump(u)*- Pick up kelly above rotary table. < clos= 7. .{(/J
24 Cloae :1ser apherical.
3. Pick up to locate tool joint againat botcom of riser aphetical
&, cloae top pipe rams to Allow use of bo:h choke and kill lincn.-i
3. R&cord drill pipe “and cgaing prenaurel.- — e
T T vf‘?_._ b h )
8. Circulace out kick using predeterninod procedutes.v
7. After ve!l in dead, clnue botton pipe rams and open tap pipe rams.
8. -Bleed off~4ny trapped prenoure chtough.choke ltne.<~;¥
5. Displace kill ‘1ine with %aovwater by pumping down kill and
out choke line. _ . .. .o
10. Close choke valves, leave kill line opeun to return to wud-gas
separator. . - -
11, .Line up pump to £ill up line and open riser spherical allowing
mud to u~tube into kill line while keeping riser full with
mud.
12. After fluid level stops falling in riser, close riser spherical
and pump kill mud down choke line and out kill line.
13  Opea riser spherical and displace riser with kill mud.
14. Be prepared to closé diverter. Some rigs are equipped with

diverter systems that allow returns through the mud-gas separator.
If so, close diverter before circulating out riser.

+

WHILE TRIPPING:

Install TIW valve. Close TIW valve and riser spherical.
Install kelly. Open TIW valve as instructed.

Pick up to locate tool joinc against‘bottom of riser spherical.
Close top pipe rams to allow use of both choke and kill lines.

Record drill pipe and casing pressures.



Grosdiuk Do i 4

LEASE 0CS-G 5583

weLL  / w_/65 3
SkeA/BLOCK G C - R 9
mrmLimE | 3
ID CHOKE LINE 3 % "

0D RISER 20

ID RISER /9

o o #
COLLAPSE PRESSURE OF RISER/ ~2/% * % =772

’ ,, ’
IN TERMS OF WATER DEPTEH | - 4900 % 7736

¢

SIZE OF BOP STACK 320

JORRING PRESSURE OF STACK /O /7
3IZE OF DIVERTER LINES /2 g
J0ES RIG HAVE GUMBO BOX 1o

RATING & TYPE PACK OFF ON
TOP OF RISER S5 (0¥ KHeagay HFDS

\0ES IT REMAIN IN PLACE DURING
1 DRILLING OPERATIONS Yes

Pezui?oJ 73

RILLING SUPT. O/dow Gewidey
P

IG NAME

UPT. TELE. NO. (50Y) 968- 2000 ET. 30¢

S THE FOLLOWING PROCEDURE IN
THE DRILLING MANUAL Ve

ROCEDURE FOR CIRCULATING GAS
OUT OF STACK AFTER KICK:

SEE A#tached
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P

pwJ 76/ 73

PLACID
8BHI~SU
BRUT IN & Rig2R

WHILE DRILLIMG,
1. Bhut down pump(s). Plek

2.
3.

4.

5.
6.

il ing mesem

.Line up pump to fill up

Close rilor spherical.

O1L COMPANY

RERSIBLY RIGS

IRCULATING PROCRDURX

up kelly sbove rotary table. <& close T4

Pick up to locate teol foint against boctom of riser spherical.

Closa top pipe vams to &

Racord drill pipe end ¢

Circulate out kick ulin

llovw use of both choke snd kill linaes.
itng presaures.

pradetermined procedures.,

After well Ls dead, cloge bottom pips rams and open top plpe rams.

Blead off any trapped p

Displace k{ll lina with
out choke line,

Close choke valves, IOIY
saparator.

Bud to u~tube into kill
wud,

Aftar fluid lsvel stops

sasure through choks line.

vater by pumping down kill and

¢ kill line open to return to wud-gas

line and opan riser spherical allowing
line vhile kaeping riser full with

falling in riser, close riser apherical

and pump k{ll wud down d¢hoke lins and out Xxill line.

Opea riser ephearical and displace viser with kill mud.

Be prepared to close diverter. Some rige are equippad with

diverter syscens that allow returns through the mud-gas separator.
If 80, close diverter before circulating ocut riser.

WHILE TRIPPING:

1.

2.

Install TIW valve. Clof

je TIW valve and riser aspharical.,

Install kally. Open TI¥ valve as instructed.

Pick up to locate tool

otnt tgainst bottom of riser spherical.

Close top pipe rama to 4llow use of both choke and ktll lines.

Record drill pipe and casing pressuras.



LEASE OCS -G 58X

WELL A

W /&5 3
. afBLOcR G C- G

i - rt
ID KILL LINE & Y

44
ID CHOKE LINE R 4 -

D RISER . _F 0
)8 Yy

JOLLAPSE PRESSURE OF RISER 2?73~

ID RISER

‘N TERMS OF WATER DEPTH /76

\IZE OF BOP STACK = /& 3o

IORKING PRESSURE OF STACK JO M
/"

\IZE OF DIVERTER LINES &

OES RIG HAVE GUMBO BOX Ao

ATING & TYPE PACK OFF ON
TOP OF RISER 2000 ¥ Feagav HFDS

). IT REMAIN IN PLACE DURING
DRILLING OPERATIONS Yes

Pewvrod 72

\ILLING SUPT.__ 0 /doy Gurdey

pT. TELE. NO. ( 504) 868 -2000 es1. 304

.G NAME

. THE FOLLOWING PROCEDURE IN
THE DRILLING MANUAL Yo g

OCEDURE FOR CIRCULATING GAS
OUT OF STACK AFTER KICK:

bothm P:})e RAms & opew top pipe rAms .
off m;u/ Yenpped pRessuse thea chorxe /:ue' .
ace choke $x1/1 line with gal waler by pompiug
v chese % out ef xills
e choka lime with xitl mud . Close cheife valve
pen xill To mud gas seperator . o
Up pump Te Fiil Liwe $open Risen sphesica
Howrig mwd To t-tvbe qwuto sl hiwe while
ce}m.uc, Brsac ol .
ice Riser with xitl muad.
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f

ANIT 3™

0
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( pper "’”"' VAl
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Lowenr FAwwular
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Lease OCS - G 659

wer, 3 w_ /990 °
 /BLOCK GC - 3]
ID KILL LINE 37

’”

ID CHOKE LINE 3 :
C Upper -0 .
0D RISER _ Lowee- &/ " =/yts

ID RISER /9 Tube /8% Coww.

SOLLAPSE PRESSURE OF RISER 2/

"N TERMS OF WATER DEPTH 7 0¥¢/
JIZE OF BOP STACK /& T

IORKING PRESSURE OF STACK /O m
rZ4

+IZE OF DIVERTER LINES /2

JOES RIG HAVE GUMBO BOX A0

'ATING & TYPE PACK OFF ON
TOP OF RISER 500F Reagav KFDS

IT REMAIN IN PLACE DURING
;DRILLING OPERATIONS _Yes

6 NAME__ Peuvmod 76

ULLING SUPT. Oldow (eerday

IPT. TELE. NO. (50Y) $68-2000 EdT.- 304

; THE FOLLOWING PROCEDURE IN
THE DRILLING MANUAL Ve s

OCEDURE FOR CIRCULATING GAS
OUT OF STACK AFTER KICK:

See Q#Ac}necf
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/W 76, 7>

PLACID OIL COMPANY
SEMI~SUBMERSIBLE RIGS
SBUT IN & RISER CIRCULATING PROCEDURE

WHILE DRILLIN¢:;

10.

11.

12.

13

14,

Shut down pump(s). Pick up kelly above rotary table. € close 74 e
cloa;\rtser spherical.

Pick up to locate tool joint against bottom of riser spherical.

Close top pipe rams to allow use of both choke and kill lines.

Record drill pipe and casing pressures.

Circulate out kick using predetermined procedures.

After vell i{s dead, close botton pipe rams and open top pipe rams.

Bleed off any trapped preasure through .choke line.

Digsplace kill line with q:;-water by pumping down kill and
out choke line.

Close choke valves, leave kill line open to return to mud-gas
separator.

Line up pump to £111 up line and open riser spherical allowing

mud to u-tube into kill line while keeping riser full with
mud,

After fluid level atops falling in riser, close riser spherical
and pump kill mud down choke line and out kill line.

Opena riser spherical and displace riser with kill mud.

Be prepared to close diverter. Some rigs are equipped with
diverter systems that allow returns through the mud-gas separator.
If s0, close diverter before circulating out viser.

WHILE TRIPPING:

Install TIW valve. Close TIW valve and riser spherical.
Install kelly. Open TIW valve as instructed.

Pick up to locate tool joint against bottom of riser spherical.
Close top pipe rams to allow use of both choke and kill lines.

Record dr1ll pipe and casing pressures.



A e Dladaa WON

LEASE_QJCS -‘G- 703
v [ w2460

;_‘,.;.,A/BLOCK GCC -199

o

ID KILL LINE 3

rd4
ID CHOKE LINE 3

174

D RISER 20

’

4
ID RISER /G

N

-OLLAPSE PRESSURE OF RISER ZOD#

V4
N TERMS OF WATER DEPTH /35 350

3128 OF BOP STACK /& Yo

JORKING PRESSURE OF STACK /0 m

ris

yIZE OF DIVERTER LINES /5

JOES RIG HAVE GUMBO BOX___ Ve

A ————————

'ATING & TYPE PACK OFF ON
TOP OF RISER_750 % Peagnau

‘Jno IT REMAIN IN PLACE DURING
DRILLING OPERATIONS Yes

TG NAME Peun'oc{ 78

RILLING SUPT. Oldow Gouidey
i 4

JPT. TELE. NO. ($0Y) §68-4473

5 THE FOLLOWING PROCEDURE IN
THE DRILLING MANUAL Ve o

ROCEDURE FOR CIRCULATING GAS
OUT OF STACK AFTER KICK:

See :QHAC-/!C, J
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WHILE DRILLING:

/)2 “,u /(o/ />

;'f:f_‘ - PLACID OIL COHPAHY oo T
© BEMI-SUBMRRSTBLE RIGS
SHUT IN & RISER CIRCULATING PROCEDURE

1.

2.

10.

11'

12.

13

14.

Shut down pump(n).- Pick up kelly above rotary table. <€ clos= 7"/“)‘

Close fiter apherical

Pick up to locate tool joint againat bottonm of tlner uphatical

Close t0p pipe rams to Allow use of both choke and kill lineu. .-

e e e

Record drill pipe JDd Caaing prelnuren.--f

Circulace out ﬁick uaing ptede:erminad procedutea.‘

—— -

After well is dead, cloae bottou pipe rams and open top plpe rams.

‘Bleed off any trapped pressure thrOugh choke line. l£~

Displace kill line with 1oo-water by pumping down kill and

out choke line..

Cloae choke valves, leave kill line open to return to sud-gas
separator.

Line up pump to £ill up line and open riser spherical allowing

mud to u~tube into kill line while keeping riser full with
mud.

After fluid level stops falling in riser, close riser spherical
and pump kill mud down choke line and out kill line.

Open riser spherical and displace riser with kill mud.
Be prepared to close diverter. Some rigs are equipped with

diverter systems that allow returns through the mud-gas separator.
1f so, close diverter before circulating out riser.

WHILE TRIPPING:

tnstall TIW valve. Close TIW valve and riser spherical.
Install kelly. Open TIW valve as instructed.

Pick up to locate tool joint against bottom of riser spherical.
Close top pipe rams to allow use of both choke and kill lines.

Record drill pipe and casing pressures.

e, = s S " e Domben oo . oW 7



Operator: SHELL OFFSHORE

0CS Lease: G 6886

Well No.: 1

Area/Block: Viosca Knoll 783

Water Depth: 1445 ft.

ID of Kill line:  2-3/4 in.

1D of Choke line: 2-3/4 in.

0D of Riser: 19 in. (estimated)
ID of Riser: 17-1/4 in.

Collapse Pressure of Riser: unk. psi

In Terms of Water Depth: unk. psi

Size of BOP Stack: 16-3/4 in.

WP of Stack: 10000 psi (5000 annular)

Size of Diverter lines: 14 in.

Rig has Gumbo Box? O Yes
& No

Rating and Type PO on top of
Riser: 100psi-Regan KFD

Rig Name: DISCOVERER 534

Drilling Supt.: Ike Broussard

Supt. Tel. No.: (504) 588-7930
(504) 588-7987
Procedure for Circulating Gas Out of Stack
After a Kick:

Use riser flush line to pump out riser w/

ki1l mud & BOPs closed; pump out stack w/

ck 1n; expel kick thru rotary or diverter

Is Procedure In Drilling Manual? O Yes
Presently under preparation @ No

1) Extend choke and ki1l lines-show outlets

on location

2} Label rams - pipe, variable, blind/shear

KILL LIRE

=
[ ]
x
&
RISER S
UPPER ANNULAR )
LOWER ANNULAR )
SHEAR
%]
5!!
834
y,
/;/
VARIABLE ;gf
1w
VARIABLE
WELLHEAD




Lowleinon WIN

jLEASE OCS -6 5900
w /3550
cc -s09

v

'WELL X

A/BLOCK

ID KILL LINE & V%

3 r74
ID CHOKE LINE // '
2,7

/8. 63
)7, 325

0D RISER

ID RISER

E 3
COLLAPSE PRESSURE OF RISER X/ ¥ 6

. I'd

IN TERMS OF WATER DEPTH 4500

SIZE OF BOP STACK /& Yoy

JORKING PRESSURE OF STACK /[) m
77

JI2E OF DIVERTER LINES /&

YOES RIG HAVE GUMBO BOX Uoe

ATING & TYPE PACK OFF ON
 TOP OF RISER 2D 7 Aeacan

. . IT REMAIN IN PLACE DURING
DRILLING OPERATIONS Ues

LIG NAME DIS‘COUEACK, 5—3‘/

RILLING SUPT._Tohw Hellvss

UPT. TELE. NO. ( 5‘0'{) $5P- 4070

S THE FOLLOWING PROCEDURE IN
THE DRILLING MANUAL Ve s

ROCEDURE FOR CIRCULATING GAS
QUT OF STACK AFTER KICK:

ose KRAMS below choxe /IA;Q .q,uJo/uu

Jeale » Slow! opewv quuelar ard allow ~.

s 4o mise to +he sumface . Displacae
see with will mud And Reopevw RAMS,

i)

dNI'T

D

Fiser

/

1 “Ppe,q .ﬂawu./m?

5

<

ANTT 3

D

Lower Awwular

g

)

< B//;J/S}- AR

‘ 5'" P:If,:vc Kams }

3'/51 I’P//)'c Fams

{ ()aﬂr;bl e
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P
UL Lodhiun e s

LEASE 0CS- ¢ 555§
'"WELL X WD ?.5’01

s

_A/BLOCK CC-60

4

ID KILL LINE' 2 7a

2y i

ID CHOKE LINE 2 7a

‘0D RISER ey

ID RISER 20%

s
COLLAPSE PRESSURE OF RISER 65 6

. 7
IN TERMS OF WATER DEPTH /¥4 6

STZE OF BOP STACK ' /& o

JORKING PRESSURE OF STACK /&) m
. I’
SIZE OF DIVERTER LINES__ /0

N0ES RIG HAVE GUMBO BOX__ )¢

RATING & TYPE PACK OFF ON
TOP OF RISER /9007 /Reasav KFDH

.3 IT REMAIN IN PLACE DURING
© DRILLING OPERATIONS Yes

»

R re
IG NAME Dmmaucl M Aew Ern

RILLING SUPT._ of j o Passer
UPT. TELE. No. (318) 98/- 9483

S THE FOLLOWING PROCEDURE IN
THE DRILLING MANUAL  _AJo

ROCEDURE FOR CIRCULATING GAS
OUT OF STACK AFTER KICK:

1 Riser with xill whomud.

splace chowe #will Jives wilk water
tmp deww xill @ out choke /;;/e,'. AfTex
Aall gas )'s circelated ouxf, a/uf)fice

with will mad. )
panw Auwular with low af)ennﬂu? pressune

ANTT T

1)

l .
| Lower Awwuwlar >

ANTT o4
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Uariable g
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S LEASE & oCs & eREO0 2
* AREA & BLK. EB 165

o
M

OPERATOR : SCHIO LeTROLELM L O
WATG’:.—-T\_:)evn-; C?C?é

ID KILL LINE: y
ID CHOKE LINE:}3

0D RISER : 21 _ "

ID RISER : 20 fwT

COLLAPSE PRESSURE OF RISER: Uuknown @ Ri& - s747ED
(in terms of water depth) GoOD TO RIG RATED DEFTH
OF (300

SIZE OF BOP STACK: 8% -I1ON?
SIZE OF DIVERTOR .LINES: 8" o

DOES RIG HAVE GUMBO BOX ? NO

RATING AND TYPEDPON TOP T2 O 1
OF RISER : EEAN ° Pe

RIG NAME TTamons M CenTury

DRILLING SUPT:-B:N._cAawhS ,
SUPT. TELE. NO.--Z2..2M_TMeR&av Ciry

Procedure for circulating gas out of stack

after kick; . AN
ciose *H  PIPE = Pom P SALT wATER
DPowWNd KLl ﬁ LP CHORE LINES
WITH ARNULAR CLOSED — woRrk OUT

GAS — —THEN PUMP, rILL WwWT. MmuD

AS ABOVE- — Tme0 OO AnvmutAR
AND DiISpipclE RISER  woiTH KILL

W muD —ye ) OPE B4 oioe—
RAN,

Is procedure in drilling manual, /1/9

2!

RISER

INTT 30D

INIT T

upper annular
SmM '
lower annular o
5N

=

n

a‘/ " o
3% 7% VAR PIPE

ey

BLm:D/s:fsAQ

lf—3 " v
2% 5 yar. PIPE

| ]

|
-

5" PP

WELLHEAD

£

RISRTENY
AR I



Operator: SOHIQ PETROLEUM

0CS Lease: G 5826

Well No.: 3

Area/Block: Miss. Canyon 110

Water Depth: 1277 ft.
ID of Kill line: 3 in.
ID of Choke 1ipe: 3 in.
0D of Riser: 20 in.
1D of Riser: 19 in.
Collapse Pressure of Riser:_unk psi
In Terms of Water Depth: unk psi

Size of BOP Stack: 18-3/4  in.

WP of Stack: 10000 (5000 anu) psi

Size of Diverter lines: 12 in.
. w/750 series flanges
Rig has Gumbo Box? O Yes
X No

Rating and Type PO on top of
Riser: Regan KFDS
1000 psi closing pressure

Rig Name: PACESETTER III (rated for 1500'WD)

Drilling Supt.: Ray White

Supt. Tel. No.:(504) 534-9698
(5047 534-7746
Procedure for Circulating Gas Out of Stack
After a Kick:

.C1ose bottom variables; circ thru choke &

ki1l to gas buster; then choke annular to

check for flow through diverter system

1s Procedure In Drilling Manual? 0 Yes
X No

1) Extend choke and kill lines-show outlets
on location
2) Label rams - pipe, variable, blind/shear

KILL LINE

RISER

( UPPER ANNULAR

( LOWER ANNULAR

VARIABLE

SHEAR

VARIABLE

WELLHEAD

CHOKE LINE

L ez




" OPERATOR: ~TEXACOD 1N | ‘ RISER
S LEASE @ 0CS.-G 46283 WD 503
* AREA & BLK. EB (72

ID KILL LINE: "

ID CHOKE LINE: #3"D

0D RISER : 76"

ID RISER : |14%," 7Buw T .625

COLLAPSE PRESSURE OF RISER: ..
(in terms of water depth) 14720

SIZE OF BOP STACK: (35 10N
SIZE OF DIVERTOR.LINES: ~ p7 D

DOES RIG_HAVE GUMBO BOX ? £/CD Kpps |
/ .
RATING AND TYPEDPON Top RzeAn 37 /o
OF RISER : SCO ps!

RIG NAME: (D0 eaNy DRILLER]
DRILLING supT:.:D.‘?.':’."i‘.’_gzklckef?_ : -,  Rawmer annular
SUPT. TELE. NO.--2R4.:_2&!-2&/) B

Procedure for circulating gas out of stack
after kick;() Clo<e /JowreT Pps Ram

2@ Cinculate - Farah watea Dowa N/
"{ZI'NE‘TA/(E Retvans ow chole [,we Thuo
chocKe /nﬂm‘ﬁ:/J T’:'// wAlea BacK To
Suafacec, i . |
23) l):/c /Q:} PVm/G vp o 7(—_,//‘,,0 Y7 “/myj
@) open adjusteéle cho He Full opFar ont

ANTT 3A0HD

INIT I

0‘.
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L d

choKe line »f man Fold . » )
Gj B:LK ‘Hch Awnnvina /4530/40 lon e saone 5 BL’;'»D/SHN
To A/Iaw ﬁ:‘lﬂtf}ﬂ/( {AE v. To ‘/uw/y vpE s
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mvd U-Tubes poww Risea awd vp choke linve, Flosh 5ps ov?

| whew Med RETvaw far back To seaFmee TTop Rig Peoyss
v Fill vp lwe | close £hoXNe [iwe

'A:;VE R.? /aum/a vp 7o }\//'// //‘(/E, 'O/.sl’/a/ﬁcé' IQ;SE,Q w/
K]// w? Mud

| Opew Lowesl Pipe Rams, Conlimwe Cipculatiomw Fox
7//{f}0 MARgG 0 OR Te QOaill Adead.
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'vill rate. In the subsea stack operation the
casing pressure is reduced by a value equal to
; : )

the pre-determined choke line’® pressure loss and
held at this reduced pressure value until the
pumps are at the pre-determined kill race.

After Circulation of Kill Weight Mud

After the kill weight mud has been circulated

and the drill pipe and choke line register zero .
pressure, the annular BOP cannot be opened until

the light mud in the riser igs circulated out.

This can be accomplished with most subsea BOP

stacks by closing the lower pipe rams, then

opening the annular preventer and circulating

kill weight mud down the choke line with returns

up the risex. Caution - There is always a possibilicy
that trapped gas eXxists under the annular BOP. This
trapped gas will unload mud from the riser. There
are acceptable methods for removing the gas trapped
between the choke line outlet in the stack and the
options should be discussed with the Assistant
Manager on duty.




" OPERATOR: TExACO JICY-S ‘ RISER
SLEASE 1 E 465
*AREA & BLK., Hr-g-«o2 _

ID KILL LINE: 2/ wWo. Sos

ID CHOKE LINE: 3Yie
0D RISER : 2!
ID RISER : 20"#19 %"

. . , N
COLLAPSE PRESSURE OF RISER: 2419 Fea THE %8 misen
(in terms of water depth) ¥ |210’ Fer Tie k" Riser

ANIT I
INIT 3AOHD

SIZE OF BOP STACK: 18% -1om
SIZE OF DIVERTOR LINES: (2"

DOES RIG HAVE GUMBO BOX ? No

RATING AND TYPEDPON TOP Seo® -Riagar KFD upper annular
OF RISER : )

[

RIG NAME: BlLuswaTer TV | l
\ 1
DRILLING SUPT:<=YEEE ) [ ___ &2 /mﬁr
SUPT. TELE. NO.-28-984-11%__ ‘
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.Procedure for circulating gas out of stack
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choke line. The pressure compensation is made
at the time the initial pumping rate is being
established. 1In a surface stack operation the
casing pressurc is held constant at the SICP
value until the pumps are at the pre~determined
kill rate. In the subsea stack operation the
casing pressure is reduced by a value cgual to
the pre-determined choke line pressure loss and
held at this reduced pressure value until the
pumps arec at the pre-determined kill rate.

After Circulation of Xill Weight Mud

After the kill weight mud has been circulated

and the drill pipe and choke line register zero
pressure, the annular BOP cannot be opened until

the light mud in the riser is circulated out. -
This can be accomplished with most subsea BOP

stacks by closing the lower pipe rams, then

opening the annular preventer and circulating

kill weight nud down the choke line with returns

up the riser. Caution - There is always a possibility
that trapped gas exists under the annular BOP. This
trapped gas will unload mud from the riser. There
are acceptable methods for removing the gas trapped -
between the choke line outlet in the stack and the
annular BOP? prior to opening the annular BOP. These
options should be discussed with the Assistant
Manager on duty.



